Urine osmolality, cyclic AMP and aquaporin-2 in urine of patients under lithium treatment in response to water loading followed by vasopressin administration.
Lithium is the drug that is most frequently associated with acquired nephrogenic diabetes insipidus (NDI). The exact mechanism of lithium-induced NDI in man is unknown. The aim of the present study was to investigate the kidney response to minimal and maximal stimulation of the kidney urine concentrating mechanism by measuring urine osmolality, and urine levels of cAMP and AQP-2 in urine of patients under long-term lithium treatment. Twenty patients under long-term lithium treatment were included. The kidney urinary 3',5'-cyclic adenosine monophosphate (cyclic AMP), aquaporin-2 levels and urine osmolality were determined during a situation of minimal kidney urine concentrating activity (induced by water loading) and during a situation following maximal stimulation of kidney urine concentrating activity (induced by 1-desamino-8-D-arginine-vasopressin). Patients were classified as NDI, partial NDI and non-NDI based on maximal reached urine osmolality. The partial correlation (r) between urinary cyclic AMP levels (mol/l) and urine osmolality was 0.94 (P<0.001). No significant correlation was observed between urinary aquaporin-2 levels (mol/mol creatinine) and osmolality nor between urinary cyclic AMP and aquaporin-2 levels. The rise in urinary cyclic AMP but not aquaporin-2 levels upon 1-desamino-8-D-arginine-vasopressin administration after water loading significantly differed between the three categories, decreasing with increasing NDI category. In conclusion we found that in lithium-induced kidney urine concentrating deficit in man, the cyclic AMP generation in response to 1-desamino-8-D-arginine-vasopressin administration after water loading, is impaired. It remains to be elucidated whether principal cells, G-proteins or adenylate cyclase e.g. are the major targets for the mechanism underlying lithium-induced NDI in man.